[Abstract] Protein-protein interaction networks provide a global picture of cellular function and biological processes, and the dysfunction of some interactions causes many diseases, including cancer. The in situ proximity ligation assay (PLA) is a powerful technology capable of detecting the interactions among proteins in fixed tissue and cell samples. The interaction between two proteins is detected using the corresponding two primary antibodies raised in different species. Species-specific secondary antibodies (PLA probes), each with a unique short DNA strand attached to it, bind to the primary antibodies. When the PLA probes are in close proximity (<40 nm), the DNA strands can interact through a subsequent addition of two other circle-forming DNA oligonucleotides. Several-hundredfold replication of the DNA circle can occur after the amplification reaction, and a fluorescent signal is generated by labelled complementary oligonucleotide probes. Therefore, each detected signal is visualized as an individual fluorescent dot, which can be quantified and assigned to a specific subcellular location based on microscopy images. This revolutionary technique enables us to study the protein complex formation with high specificity and sensitivity compared to the other traditional methods, such as co-immunoprecipitation (Co-IP). 
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Materials and Reagents

Procedure
1. The primary antibodies need to be optimized through concentration titration to make sure that they work properly before the start of proximity ligation assay (usually ranging from 1:100 to 1:500), and IgG from the same isotype and species was usually used as negative control.
2. Breast cancer cells (e.g. Hs578T and MDA-MB-468) were transferred on the coverslip in plates/culture dishes and grown to 50%-70% confluency.
3. The cells were washed with PBS, fixed with 3.7% formaldehyde for 15 min, permeabilized with 0.1% Triton X-100 for 10 min, washed, and then blocked using Duolink blocking buffer for 1 h (all these steps are usually performed at room temperature; if you have previously optimized your assay, use the same conditions for Duolink).
4. The coverslips were transferred into a humidified chamber ( Figure 1 ) and then a small volume of primary antibodies targeting the proteins under investigation were pipetted onto each coverslip (for a 12 mm coverslip, 20-40 µl of antibody added in antibody diluent is more than enough). Antigen-antibody interaction will mostly accomplish in an hour at room temperature, or overnight at 4 °C with gentle agitation (the residual solution can be absorbed using tissues to obtain an equal residual volume on each slide as this will affect reproducibility, However, do not allow the samples to dry before adding the primary antibodies as this will cause background). 10. Fluorescent signal amplification was used for the assay and interactions were detected using a fluorescence or confocal microscope, using at least a 20x objective.
After imaging, the slides can be stored at -20 °C in the dark. Adjust pH to 7.5 using HCl
Add high purity dH2O to 1,000 ml (final concentrations 0.2 M Tris and 0.1M NaCl)
Filter the solution through a 0.22 μm filter Stored at 4 °C. Bring the solutions to room temperature before use Copyright © 2015 The Authors; exclusive licensee Bio-protocol LLC.
